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The Census Bureau Needs To Plan Now For A
More Automated 1990 Decennial Census

Decennial census data annually affect the distribution
of billions of dollars and influence business and
government decisionmaking. The Census Bureau is
taking 2 to 3 years to publish the bulk of the 1980
census data. Users want the data sooner to avoid the
potentially harmful effects of using outdated data.

Processing 88 million questionnaires and 3 billion
items of data is an enormous task, costing $271 mil-
lion for the 1980 census. Although tabulation of data
is highly automated, the processes for receiving and
checking the preliminary data include many manual
operations.

Advances in automatic data processing technology
now offer the opportunity to automate many of the
manual operations and to possibly reduce future cen-
sus processing time and costs. Six to 7 years are
needed to prepare for a census. The Census Bureau’s
initial planning efforts for the 1990 census are not
well organized. Better planning is needed or time will
overtake the opportunity for changing the census
operations from those of the 1980 census.

The Commerce Department agreed with the report
and has taken or plans to take positive actions.
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Request for copies of GAO reports should be
sent to:

U.S. General Accounting Office

Document Handling and information
Services Facility

P.O. Box 6015

Gaithersburg, Md. 20760

Telephone (202) 275-6241

The first five copies of individual reports are
free of charge. Additional copies of bound
audit reports are $3.25 each. Additional
copies of unbound report (i.e., letter reports)
and most other publications are $1.00 each.
There will be a 25% discount on all orders for
100 or more copies maifed to a single address.
Sales orders must be prepaid on a cash, check,
or money order basis. Check should be made
out to the "“Superintendent of Documents’.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON D.C. 20548

B-208738

The Honorable Robert Garcia, Chairman

Subcommittee on Census and Pcpulation

Committee on Post Office and Civil
Service

The Honorable Tames A. Courter

Ranking Minority Member

Subcommittee on Census and Population

Committee on Post Nffice and Civil
Service

House of Representatives

In response to your July 16, 1981, request, this report
identifies the reasons for the time that will be needed by the
Bureau of the Census to publish the results of the 1980 census
and suggests ways to possibly reduce the time and costs to pro-
cess the data from the next decennial census. Because of the
6- to 7-year lead time for planning the census, early decisions
are needed to select and implement improvements in processing
data for the 1990 census.

As arranged with your subcommittee, unless vou publicly
announce its contents earlier, we plan no further distribution
of this report until 30 days from the date of the report. At
that time we will send copies to interested parties and make
copies available to others upon reqguest.

We are available to discuss our findings and to provide
any further assistance you might need on the matters discussed

in the report.

Comptroller General
of the "Inited States
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COMPTROLLER GENERAL'S THE CENSUS BUREAU NEEDS

REPORT TO THE SUBCOMMITTEE TO PLAN NOW FOR A MORE
ON CENSUS AND POPULATION AUTOMATED 1990 DECENNIAL
COMMITTEE ON POST OFFICE CENSUS

AND CIVIL SERVICE
HOUSE OF REPRESENTATIVES

Tear Sheet

DIGEST
Data from the Decennial Census of Population
and Housing, collected by the Census Bureau,
annually affect the allocation of billions
of Federal and State dollars and influence
business decisions of governments and the
private sector. Much of the census data
collected as of April 1, 1980, was not pub-
lished for over 2 years. Even after 3 years
some data will not have been published,

At the subcommittee's request, GAO reviewed
the 1980 census data processing procedures
to identify the reasons for the time taken
by the Bureau to publish the data and to
determine whether changes in the procedures
and equipment could reduce the time and
cost. GAO did not evaluate the need for
all the information collected or the harm
to users caused by the time it took to
publish the data.

The Bureau collected 88 million question-
naires, containing 3 billion items of data
about the Nation's 226.5 million persons and
their housing. Processing that data was an
enormous task. Because of the large volume
of data, the desire for accuracy, and a great
reliance on manual procedures, the Bureau ex-
pected to take 2-1/2 years to process the
data. For a variety of valid reasons, in-
cluding operational problems and a concern
over sufficient funds, the Bureau will need
an additional year.

Advances in computer technology now provide
the Bureau with the opportunity to automate
much of the manual processing and to possi-
bly lower future census processing time and
costs, Planning a census requires a 6- to
7-year lead time. Although the Bureau has
expressed interest in increased automation,

i GAO/GGD-83-10
JANUARY 11, 1983




its initial planning efforts for the 1990
census need better coordination and develop-
ment, and to provide for the time needed to
acquire and test new equipment. The Bureau
needs to properly organize its efforts and
commit resources or time will overtake the
opportunity for increased automation. The
Commerce Department agreed with GAO and has
taken or plans to take positive actions.

TIME CONSUMING AND COSTLY
1980 CENSUS PROCEDURES

Based on the Bureau's current schedule, the
data processing for the 1980 census will re-
quire about 3~1/2 years and $271 million.
About $106 million has been spent for cleri-
cal activities performed by about 55,000
temporary clerks at 409 temporary field of-
fices to generally account for the receipt
and completeness of the 88 million question-
naires. About $115 million has been spent
for three special processing centers, in-
cluding 6,300 temporary clerks, to prepare
the questionnaires for machine processing
and help resolve data problems. Bureau
headquarters will spend about $50 million
tabulating, reviewing, and publishing the
data. (See pp. 6 and 7.)

Once the questionnaire data are transferred
to computer tape, the Bureau's computers

are used, although detailed manual checks
are still made for accuracy. Getting the
data to the point where computers can be
used, however, is an antiquated process with
many expensive manual procedures. (See pp.
6 to 15.)

The 88 million questionnaires were checked-
in, edited, and accounted for manually.
Logging in and editing the questionnaires
cost $48.4 million. Editing required about
37,000 clerks to check each questionnaire
for complete and consistent entries. Manu-
ally accounting for the guestionnaires re-
quired 11,000 clerks and cost $9.6 million.
Preparing preliminary population and housing
counts by hand required 3,400 clerks and
cost $6.9 million. (See pp. 8 to 11%1.)

Handwritten responses to some questions
were required because of detailed data
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classifications desired by data users. The
responses had to be manually coded before
the computer could read them. Coding and
quality checks took 9 months to complete,
required 3,000 clerks, and cost $27.2
million. (See p. 12.)

The time for performing clerical operations
contributed to the 1-year slip in the sched-
ule for publishing census data. The major
problems were: housing units were underesti-
mated by 2 million; funding was uncertain;
data errors needed correction; and bound-
aries had tn be updated. (See p. 15.)

POTENTIAL FOR MORE
AUTOMATION

When the Rureau planned the 1980 census, re-
liable equipment was not available to in-
crease the degree of automation. The Bureau
relied mainly on thousands of temporary
employees who used detailed manual proce-
dures to ensure the quality of census re-
sults.

Since the early 1970s, when planning started
for the 1980 census, the automatic data pro-
cessing (ADP) industry has made major tech-
nological advances. For example, microcom-
puters and related equipment can now do many
of the functions, at a fraction of the cost,
formerly performed by large-~scale computers.
They offer much potential tc improve the
labor intensive census operations, such as
questionnaire control and editing. To max-
imize the use of ADP equipment the Bureau
may need to design the census questionnaire
so that manual coding is minimized or elimi-
nated. The Bureau is currently using some
of this new equipment in cther programs to
perform the same tasks as manually done in
the 1980 census. (See p. 22.)

PLANNING FOR A MORE
AUTOMATED CENSUS

The advantages of automating manual census
procedures are clear. Planning for the 1990
census is needed now to consider the costs
and benefits of a mores automated census that
will meet the Bureau's needs. The Bureau
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took 6 to 7 years to plan the 1980 census.
At least that amount of time will be needed
for the next census if new ADP equipment is
to be considered. Four to 5 years may be
needed to have automated equipment available
for use after its need is identified. (See
pP. 26.)

RECOMMENDATION

The Secretary of Commerce should require the
Director, Bureau of the Census, to develop a
1990 census plan that includes decision
points to evaluate the acquisition, testing,
and installation of ADP equipment that are
based on past times for planning the 1980
census and acquiring new ADP equipment. The
plan should provide for (1) an analysis of
alternative data processing systems, (2) the
possibility of redesigning the census ques-
tionnaire to eliminate or reduce manual
coding, (3) an estimate of the time needed
to release 1990 census data based on im-
proved data processing, (4) clearly defining
responsibilities of Bureau units working on
ADP modernization, (5) a budget for imple-
menting the census plan with initial funding
requested for fiscal year 1984, and (6) in-
ternal periodic progress reports. (See p.
31.)

AGENCY COMMENTS

Commerce agreed with the recommendation. It
believes the general recommendation of more
automation is good, and it will work toward
achieving this goal. Commerce identified
activities underway or planned for the 1990
census which are consistent with the objec-
tives of the recommendation, such as devel-
oping a master schedule of the major comple-
tion dates, testing automated coding of
questionnaire items, identifying functions
most suitable for automation, and reviewing
the Bureau's organization and focusing its
fiscal year 1984 budget on the need for
automation. Although it had reservations
about some of the details, Commerce supports
the general thrust of the report. (See pp.
19 and 32.)
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CHAPTER 1

INTRODUCTION

The results of the 1980 Decennial Census of Population and
Housing, taken as of April 1, 1980, by the Census Bureau, have
lasting importance over the next decade for users at all levels
of government and the private sector. A primary management ob-
jective of the Bureau was to publish the results quickly so
that the data collected would be as current as possible and
useful to government and other users. After more than two
years, much of the data from the 1980 census, exclusive of the
population count, has not been published. The Bureau's publi-
cation plans show that some data are not scheduled to be pub-
lished until more than 3 years after being collected. Census
information quickly becomes outdated in our ever changing
society with its population movement. Using outdated data can
lead to improper decisions by government policymakers and busi-
nesses in the private sector.

The availability of current census data also is important
for programs using census data in their allocation formulas.
For example, in the case of a program designed to help meet the
special educational needs of children from low income families,
the Secretary, Department of Education, concluded in May 1982,
that satisfactory 1980 census data would not be available early
enough to use such data as the basis of allocations for the
1982-83 school year. The Secretary went on to explain that the
Department would continue to use 1970 census data to distribute
about $2.4 billion of Federal assistance to State and local
education agencies. This decision resulted in a suit filed by
10 States and the parents of three affected children. l/ They
contended that the Secretary's decision, if allowed to be
carried out, would deprive them unjustly of about $105 million
for the school year 1982-83. _The Congress provided a legisla-
tive remedy for the dispute. 3/ It provided $148 million in
supplemental funds for fiscal year 1982 so that each county
would receive the larger amount of assistance as determined on
the basis of either 1970 or 1980 census data, when available.
In October 1982, the Secretary distributed the additional $148
million to about 800 counties that benefited from the remedy.

l/Ambach et al v. T.H. Bell, Secretary of Education, Civ. No.
82-1460 (filed May 27, 1982, D.D.C. 1982.) The case became
moot and is no longer in litigation in view of Public Law
97-257. (See note 2.)

2/Public Law 97-257, Chapter IX, 96 Stat. 818, 845 (Supple-

mental Appropriations Act 1982, Sept. 10, 1982.)



Ay Yo

Because of the $1.1 billion cost of the 1980 census, the
importance of the data and its timely publication, the House
Subcommittee on Census and Population, Committee on Post Office
and Civil Service, asked us to examine the reasons for the
length of time taken to publish the data and to determine if
changes in the Census Bureau's processing procedures and equip-
ment could reduce the time and costs.

AN OVERVIEW OF THE 1980 CENSUS

The decennial population count is required by the Consti-
tution. The census results are extremely important to the
Nation during the following decade. The count is used to ap-
portion seats among the States in the House of Representatives,
and provide the data to determine congressional districts and
potential redistricting of State legislatures. However, the
census is much more than just a population count. It responds
to a wide range of social and economic information needs in
both the public and private sectors. For example, census data
help identify where markets are, how many people need schools,
jobs, housing, and transportation. Population and other social
and economic data, such as personal income data, are used to
distribute billions of Federal and State dollars through formu-
la grant programs.

To conduct the census, the Bureau distributed two types of
questionnaires, a short form and a long form. 3/ About 81
percent of the Nation's housing units received a short form
questionnaire that contained 19 basic population and housing

questions. The other 19 percent received a long form question-
naire which contained all of the questions on the short form,

as well as 20 additional questions about the housing unit and

26 additional questions for each household member. Questions
asked of all households are called 100 percent guestions, and

those asked of a sample of households are called sample ques-
tions.

Taking the census was an enormous task. The Bureau estab-
lished 409 temporary field offices to collect and check for

completeness the 88 million guestionnaires containing about 3
billion items of information about the Nation's 226.5 million

persons. The Bureau employed about 275,000 temporary employees

3/For most areas of the country, a sample of one in every six

~ households received the long form. In communities with esti-
mated populations below 2,500, one in every two households
received the long form in order to obtain more reliable

statistics for revenue sharing and other purposes.
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at these field offices at the peak employment period. About
220,000 of the employees collected questionnaires from non-
respondents, and the remaining 55,000 performed clerical work
to account for the receipt and completeness of the question-
naires. The Bureau also operated three specialized processing
centers to prepare the questionnaires so that the data could be
transferred onto computer files (data capture). About 6,300
temporary employees were on the centers' payroll at the peak
work level, At Bureau headquarters, permanent staff analyzed
and reviewed the data collected and made corrections when
necessary so that the data released would be as accurate as
possible.

Census accuracy not only entails accounting for the Na-
tion's population and housing, but also specifically identi-
fying where they are. The Bureau collected data in administra-
tively created workload units called enumeration districts.

The districts contained an average of about 270 housing units
to coincide with the workload levels expected of the census
takers (enumerators). The enumeration district boundaries are
defined so the data collected can be tabulated by political and
statistical jurisdictions. 1In tabulating census results the
Bureau attempts to publish data at low geographic levels to
provide the greatest benefits to the data users without dis-
closing individual data. The tabulation level in many cases is
at the block level. Census blocks average about 70 people.

For the 1980 census, the Bureau, as required by law, pro-
vided the State population counts to the President within 9
months after census day (April 1, 1980). This period of time
was 1 month longer than allowed for the 1970 census. The Bu-~
reau also satisfied the other legislated deadline of providing
to the States, within 1 year after census day, the population
counts for their recognized political areas such as counties
and cities. i/ A deadline for this data was first established
by law for the 1980 census. Aside from those two deadlines,
the dates for the release of census results are not specified
by statute. The Bureau publishes a schedule of release dates
for the information at the various geographic levels to inform
the users when to expect the data. The Bureau is about a year
behind its precensus schedule and as much as a year behind its
publication of comparable data from the 1970 census.

To compensate for the delay in data publication the Bureau
released some preliminary data. The Bureau published provi-
sional data on a number of social and economic characteristics

ﬁ/For the 1980 census the Census Bureau is publishing data for
about 3 million statistical tabulation units, an increase of
1 million above the 1970 census.
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of the population at the State level and some other large geo-
graphic areas based on a sample of the data collected. The
Bureau provided data that was partially edited for errors to
the Office of Revenue Sharing to meet data needs for distrib-
uting $4.6 billion in fiscal year 1983 general revenue shares,

and to some other Federal agencies for their formula fund
allocations.

OBJECTIVES, SCOPE, AND
METHODOLOGY

Our objectives as established by the requesting congres-
sional subcommittee were to identify the reasons for the time
taken by the Census Bureau to publish the results of the 1980
census, and to determine if changes in procedures and equipment
used by the Bureau would reduce the time and cost for pro-
cessing the census data. Data processing activities, from re-
ceipt of the questionnaires at the temporary district offices
until the data are published, account for about a fourth of the
cost of the census. Our review was directed to

--determining the Bureau's procedures, time, and cost for
processing the 1980 data collected from receipt at a
temporary district office until the data are published,
with particular emphasis on the sample data;

--exploring whether alternative equipment, procedures,

and questionnaire design would expedite and reduce the
cost of data processing; and

--reviewing the Bureau's data processing planning efforts
for the 1990 census.

Our review included an examination of 1980 census planning
documents, procedural manuals, and operational reports. We re-
viewed the format used for the 1980 census questionnaires and
observed operations at the Jeffersonville, Indiana, question-
naire processing center. We analyzed Bureau monthly expense
statements and field operations cost and progress reports
covering the 1980 census; interviewed Bureau personnel in-
cluding officials responsible for data processing, field opera-
tions, and geographic activities for the 1980 census, and man-
agement officials responsible for planning the 1990 census. We
also interviewed some automatic data processing (ADP) equipment
manufacturers to determine potential applications for the cap-
ture and processing of census type data.

We did not address the issues of the need for all the
information collected from respondents or the harm to users
caused by the long time to release the data. Both issues are



important to consider in assessing the cost and benefits of
shortening the time for release or publishing census data. Our
review was intended to provide insight into problems that
occurred in processing the 1980 census data which would be use-
ful in planning the 1990 census, identify some alternatives to
overcome those problems, and alert census policymakers that
commitments and decisions are needed early in the decade to
implement any major changes to data processing procedures.

In a prior report "A $4 Billion Census in 1990? Timely
Decisions on Alternatives to 1980 Procedures Can Save Millions"
(GGD 82-13, Feb. 22, 1982), we reviewed Bureau procedures for
collecting and processing address data, following up on nonre-
spondents to census questionnaires, and improving the complete-
ness of the census counts. That report generally discusses
1980 census operations for collecting the data and complements
the subject of this report. GAO and the Department of
Commerce's Office of Inspector General have issued several
other reports on various aspects of the 1980 census. GAO be-
lieves all these reports should be considered in planning the
1990 census. A list of these reports is included as Appendix
IT.

Our work was performed in accordance with .generally ac-
cepted Government auditing standards.
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CHAPTER 2

WHY IT WILL TAKE 3-1/2 YEARS TO PROCESS

1980 CENSUS DATA

In the Census Bureau's quest to publish complete, accu-
rate, and detailed results, it used a series of detailed pro-
cedures to process the data collected from the Nation's 88
million households. Many of the procedures, such as multiple
levels of review at different stages of processing, were de-
signed to ensure the quality of the data to be tabulated and
published. Because of the high volume of data, the desire for
complete accuracy at small geographic areas, and a heavy reli-
ance on manual procedures, data processing required a substan-
tial amount of time and money.

The Bureau recognized in its time estimates that a long
period would be needed to complete 1980 census processing. It
anticipated that processing would require about 2-1/2 years and
be completed by the end of 1982. The Bureau encountered sev-
eral unexpected problems, .including insufficient funds and a
high volume of data errors requiring corrections, which con-
tributed to delays. By the time all the reports containing
census results are published, the data processing will have
taken 3-1/2 years, cost about $271 million, and required the
services of thousands of employees.

PROCESSING CENSUS DATA INCLUDES
MANY MANUAL PROCEDURES

For processing the 1980 census data, the Bureau's opera-
tions included numerous detailed manual and expensive proce-
dures conducted at 409 district offices located throughout the
country, three special processing centers in California,
Indiana, and Louisiana, and the Bureau's headquarters in
Suitland, Maryland. At the district offices, temporary em-
ployees performed clerical activities to assist followup opera-
tions for obtaining questionnaires from nonrespondents and to
prepare questionnaires for automated data capture. At the pro-
cessing centers, clerks finished preparing questionnaires for
data capture; and technicians, using special equipment, cap-
tured the data. After the data were captured, Bureau head-
quarters staff began tabulating, reviewing, and publishing
census results. Data processing activities started after
April 1, 1980, when questionnaires were received at the dis-
trict offices, and will conclude with the publication of census
reports. The chart on page 7 shows the time and cost of these
activities.,
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@ LOCATION
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@ DISTRICT OFFICES:

IR CLERICAL PROCESSING AND
PREPARE QUESTIONNAIRES
FOR DATA CAPTURE

@ SPECIAL PROCESSING CENTERS:
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&
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e B PREPARE SAMPLE DATA FOR
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M CAPTURE SAMPLE DATA

@ HEADQUARTERS:

) TABULATE, REVIEW, AND
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TOTAL COST:
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AND FUNCTION TO PROCESS 1880 CENSUS DATA
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*The Bureau estimates that the last reports will be released about the end of 1983



District office data processing--
many temporary employees performed
many clerical tasks

At the district offices thousands of temporary employees
performed numerous data processing procedures as well as com-
pleting the data collection activities. The primary mission of
the district offices was to assure that a questionnaire was
returned for every housing unit and that these questionnaires
mgt the Bureau's standards for completeness. Because the ques-
tionnaires were returned and processed as received, the proc-
essing and data collection procedures were carried out concur-
rently. In its quest for a complete and accurate census, the
Bureau performed a series of expensive processing and data col-
lection procedures. 1In our report on planning for the 1990
census 1/ we identified possible alternatives to reduce the
costly data collection procedures. For the district office
data processing activities, the Bureau employed about 55,000
temporary staff at a cost of $106 million, $39 million more
than budgeted. Generally, the district office processing re-
quired 5-1/2 months to complete.

After the questionnaires were returned, temporary staff
manually performed about two dozen procedures associated with
handling and processing questionnaires. While there was some
overlap, each procedure could generally be classified as (1)
receiving, controlling, or batching questionnaires; (2)
checking for questionnaire completeness; (3) preparing for or
performing a special purpose activity; or (4) recording and
compiling counts. These procedures were both time consuming
and cumbersome. 1Initially, clerks manually sorted the returned
questionnaires by enumeration district and serial number.
Then, the clerks recorded the receipt of the questionnaires
along with the population counts in a control list (address
register) for each enumeration district by serial number. The
address register contained the addresses of all known housing
units in each enumeration district that were mailed question-
naires. The check-in operation was used to identify nonre-
sponse and to ensure that a questionnaire had been received
from each housing unit listed in the address registers. At the
same time, clerks examined responses to gquestion number H-4
which asked the number of living quarters in the building in
which the respondent lived. The question was designed as a
census coverage check to determine if the respondent in a
building with less than 10 units reported more housing units

1/"A $4 Billion Census in 19907 Timely Decisions on Alterna-
tives to 1980 Procedures Can Save Millions" (GGD-82-13,
Feb. 22, 1982).
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than were recorded in the address register. The check-in and
H~4 edit operations cost $18.9 million, $11.6 million more than
budgeted.

The results of these two operations determined the
Bureau's phase one followup workload. The Bureau's policy for
the 1980 census was to send census enumerators to each housing
unit where a questionnaire was to be returned in the mail and
was not received by April 14, 1980. According to the results
of the check-in operation, about 23 million questionnaires were
not returned. 1In addition, if the response to the H-4 gquestion
showed more housing units than questionnaires mailed, a census
enumerator was supposed to visit the building to check whether
every housing unit had been enumerated.

A major procedure at the district offices was editing the
returned questionnaires. The Bureau spent $29.5 million to de-
termine if the questionnaires had been completed in an accept-
able manner. At the peak of the editing workload, the Bureau
employed about 37,000 clerks for that operation. During the
edit operation, clerks reviewed each gquestionnaire for incom-
plete or inconsistent entries using a 35-page instruction man-
ual and a template. The template was a cardboard overlay for
the questionnaire that contained additional editing instruc-
tions. On the basis of prescribed editing standards, the
clerks corrected inconsistent responses and determined whether
the quality of the gquestionnaires was acceptable. Of the 64
million questionnaires that were returned by mail, 13 percent
of the short forms and 36 percent of the long forms did not
meet the Bureau's standards for completeness.

Similar to most other major field operations, quality con-
trol checks were conducted to ensure the accuracy of the edit
work performed. 1In total, the questionnaires may have been
processed through six clerical phases of the edit operations:
work unit preparation, pre-edit, edit, verification, re-edit,
and edit control.

The editing operation and phase two of the followup opera-
tion were intended to improve the quality of the data col-

lected. Phase two consisted of several activities including:
a field check to verify the status of all addresses reported in

phase one as vacant or nonexistent, followup to obtain missing

questionnaire information and nonresponses not resolved in
phase one, and special procedures intended to improve the popu-

lation count. The Bureau first attempted to complete the ques-
tionnaires that failed edit through telephone followup. 1If the

questionnaires could not be completed by telephone, census
enumerators visited the household to complete the question-

naires.
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After the census enumerators had finished their personal
visits to followup on nonresponse cases, the Bureau reconciled
the questionnaires and address registers to ensure the accuracy
of its records. The objectives of the reconciliation were to
resolve any duplicate questionnaires and to ensure that a ques-
tionnaire existed for each entry in the address register, that
each entry in the address register conformed to information on
the corresponding questionnaire, and that there was an entry in
the address register for each questionnaire. Also, the two
copies of each address register were compared line by line to
ensure that their contents were identical. The registers had
been prepared in duplicate so that at all times one copy was
available for field use and one for district office use. The
operation cost $9.6 million. The Bureau employed 11,000 clerks
to perform the reconciliation at the peak worklocad for this

operation.

The Bureau also required several special procedures that
were intended to improve the coverage of the population. For
example, for selected district offices that covered urban areas
thought to have large concentrations of minorities, the Bureau
obtained lists of names and addresses from independent sources
to use ‘as a check of the accuracy and completeness of census
coverage. The lists were obtained from such sources as State
files of licensed drivers and the Immigration and Natural-
ization Service's files of registered aliens. Clerks compared
the names and the addresses from the lists to census question-
naires to determine if the persons listed had been enumerated
in the census. Unmatched names represented potential misses in
census counts and were included as part of the Bureau's phase
two follow-up. If these persons had been missed, the census
enumerators added them to the census. The Bureau spent about
$3 million and employed about 2,700 clerks in the district
offices to perform this special purpose processing procedure.
In total, the special purpose processing operations cost $12.7
million.

One of the processing procedures performed at the district
office was the compilation of population and housing counts.

The primary purposes of this procedure were to produce prelim-
inary counts for local officials to check for accuracy and for
quality control purposes in subsequent operations at the pro-
cessing centers. Clerks totaled the population and housing
counts recorded in the address registers. The totals were

entered at the bottom of each page in the address registers and
then posted to tally sheets, The tally sheets were totaled and

the counts put on the cover of the address registers. The
tally sheets were then sent to the district's regional office

for review and the contents were subsequently recorded on a
computer file at the Bureau's headquarters. The totals for
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long form questionnaires and began when most of the processing
of the 100-percent questions was complete. The 100-percent
questions were given priority because they contained the data
that would be used to provide the President and the States with
the population counts required by law.

The 100-percent questions and sample questions were pro-
cessed in the same manner except handwritten responses to many
sample questions had to be converted into machine-readable form
before the data could be captured. According to the Bureau,
detailed data classifications, such as income, occupation,
place of work and ancestry, were needed for a number of sample
questions. So the respondents were asked to write in the exact
answer instead of choosing from a list of possible responses.
Coding handwritten responses into machine-readable form was the
most time consuming and expensive procedure at the processing
centers. The Bureau employed about 3,000 clerks and spent
$27.2 million to code the written responses. The coding opera-
tion took about 9 months to complete, primarily from January
1981 to October 1981.

Each long form questionnaire included 32 questions that
required coding, 25 questions for each individual listed and 7
for the housing unit. The coding operations were conducted by
three separate sections of clerks: one section worked solely on
the place-of-work and travel-time-to-work questions, a second
on the industry and occupation questions, and the third on all
other general items such as income. Using various reference
materials, clerks determined the codes for the handwritten re-
sponses and then filled in the appropriate circles in the des-
ignated code space on the long form questionnaires. The refer-
ence material ranged from a single coding guide to stacks of
books such as coding guides, telephone directories, and na-
tional ZIP code directories.

Because the production atmosphere of a large clerical
operation such as coding could result in errors, a quality con-
trol operation was instituted to check the clerks' work. At
times, this involved the comparison of three separate codings

of the same data, and when the quality was unacceptable, cor-
recting the coding errors. Depending on the problems encoun-

tered, a group of questionnaires could stay in the coding
sections more than 6 weeks.

The Bureau used a 2-step system to transfer the data from
the questionnaires onto magnetic computer tape. The question-
naires were grouped by enumeration districts for processing.
Initially, the questionnaires were microfilmed by specialized

high speed cameras and then the microfilm was scanned by the
Bureau's film optical sensing device for input to computers
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each enumeration district were reviewed by headquarters staff
and if the totals were acceptable on the basis of precensus
estimates, the district offices were authorized to close. Over
3,400 clerks were involved in compiling the counts at a cost of
$6.9 million.

The final task at the district office was boxing question-
naires by enumeration district and shipping them to the pro-

cessing centers. While some of the district offices closed in
August 1980, the majority of them did not close until mid-

September, and the last office closed in December 1980. 3/

Processing centers--more
manual handling

The processing centers' basic mission was to transfer the
data from the 88 million questionnaires onto computer tapes.
To carry out that mission, temporary staff were required to
perform numercus manual operations to prepare the data before
they could be transferred onto the tapes. The Bureau took
about 1-1/2 years and employed about 6,300 temporary staff
members at peak levels to complete the operations. Overall,
the Bureau reported that it spent $115 million to prepare for
and complete the processing center activities.’

As the boxes of questionnaires arrived at the processing
centers, they were checked in to ensure that all boxes sent by
the district offices were received and given machine-readable
bar-code labels. The bar-code labels were used to maintain
control over the flow and location of questionnaire boxes.
During processing, the labels were electronically scanned as
the boxes were checked in and out of each processing operation
so it would be possible to tell where the boxes were at any
time. The gquestionnaire boxes and address registers were
stored in a library until they were checked out to the various
processing operations. As an additional control, the gquestion-
naires wexre always checked back into the library from one major
operation before being routed to another. The check-in and
control operations cost $6.3 million.’

The processing of the census questionnaires occurred in
two separate but overlapping phases. The first phase involved
the 100~percent questions found on the short form question-
naires and on the initial pages of the long form question-
naires. The second phase involved the sample questions on the

E/At that office a fire occurred in late October which required
a complete recount of the district.
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(FOSDIC) machines which converted responses appearing on micro-
filmed questionnaires as darkened circles to a computer-
readable form on computer tape. Handwritten responses could
not be read by FOSDIC. The questionnaires were specially des-
igned so that once microfilmed, any coded marks could be de-
tected by a FOSDIC machine. In addition, microfilming allows
the Bureau to satisfy the mandated requirement of preparing
authenticated transcripts or copies of all questionnaires.

According to Bureau officials, the data capture system was
effective. The Bureau processed the census questionnaires at
the system's designed speed. The FOSDIC machines electroni-
cally transmitted the 100-percent data to the Bureau's computer
in Suitland, Maryland, between August 1980 and late December
1980. The sample data was transmitted between July 1981 and
December 1981. The data capture operation, including equip-
ment expenses, cost about $14.3 million.

To ensure that all questionnaires were processed com-
pletely and accurately, the Bureau's headquarters compared in-
dividual enumeration district population and housing counts ob-
tained from the preliminary counts prepared by the district
offices. If a significant difference was found, clerks at the
processing centers were directed to review the questionnaires
and address registers to resolve the discrepancies. When nec-
essary, modifications were made, and the guestionnaires in the
rejected enumeration district were remicrofilmed and the micro-
film scanned by FOSDIC. Several other checks were made which
could have caused an enumeration district to be rejected, in-
cluding such things as discrepancies in geographic area desig-
nations. These comparison and reconciliation operations, per-
formed between August 1980 and December 1981, cost about $4.5
million.

Headquarters processing--
application of statistical
editing and professional review

At the Bureau's headquarters the data were further checked
for accuracy and completeness using statistical editing pro-
cedures and time-consuming professional review. The Bureau
estimates that these additional checks, including publication
costs, will total about $50 million.

Headquarters data processing started considerably later
than census day. Although Bureau headquarters began receiving
100~-percent data in August 198Q, processing generally did not
start until January 1981 when that data was completely captured
and accepted. Processing of the sample data did not begin un-
til 1 year later. Tabulations for a State could not be pre-
pared until all the State's data were processed.
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The Bureau, using ADP equipment, processed the data for
each person and housing unit through various statistical
editing and weighting routines on the basis of very detailed
specification programs. A series of computer editing pro-
cedures were used to: ensure that the data recorded from a
questionnaire reflected actual responses and not just stray
marks, eliminate inconsistent data, and provide data missing on
the questionnaires. The latter editing procedure was used to
make the statistics produced more accurate in their description
of the population and housing, and more useful than if "not re-
ported" categories were added to each tabulation. After
editing, the sample data were weighted to produce estimates of
the fiqures that would have resulted if all the nation's house-
holds had responded to the sample questions. When these pro-
cesses were completed, edited data about all individuals and
housing units and their geographic location were stored on com-
puter tapes.

To ensure that the edit specification programs produced
reasonable results, the Bureau's professional staff made time-
consuming reviews of the data summaries prepared from the com-
puter tapes. The reviews by as many as 27 subject matter spe-
cialists required from 2 hours to 3 weeks. The review time
varied depending on the number of problems encountered, the
time allowed by management for the reviews, and the geographic
level of the tabulated data. The subject matter specialists
reviewed the data for three test States in greater detail than
the data for the other States. The Bureau believed problems
associated with programming errors would probably be identified
and corrected during the review of the data for the test
States.

Subject matter specialists reviewed the data for consis-
tency and reasonableness. This involved comparing the data to
precensus estimates and other information such as results from
other Bureau surveys. If the reviewer found inconsistent and
unreasonable data, research was done to determine if a problem

existed. After the cause of the problem was determined, the
Bureau made the necessary corrections. In some instances the

Bureau had to change the edit programs and re-run the data
through the revised programs. For example, one problem noticed
was that the wage income in a particular geographic area was
low.- After researching the problem, the Bureau found that some
respondents, who either failed to answer the wage income ques-

tion or reported they did not have any wage income, responded
to another guestion that they had worked. Because the re-
spondents had worked, the Bureau assumed that the respondents
should have reported wage income. The Bureau changed the edit
specification programs to cover this type of situation. 1In-
stead of counting these respondents as having zero wage income,
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--Correcting population and housing count errors delayed
completion of headquarters' processing operations.

--Redefining geographical areas interrupted processing
operations.

Low production and greater

workload delayed the district
offlce processing operation

According to Bureau officials, lower than expected pro-
duction and greater workload contributed to the delay in com-
pleting the district office processing operation. Clerical
production in checking-in and editing questionnaires was lower
than the Bureau had planned. 1In addition, the workloads at the
district offices were greater than planned because the Bureau
underestimated the number of housing units to be counted by
about 2 million.

Failure to complete on time the initial processing opera-
tion, questionnaire check-in, affected subsequent district
office processing operations. The questionnaires which were
processed as received were sent to the next processing opera-
tion after they were checked in. Because the check-in was
behind schedule, other operations, such as followup for nonre-
spondents and editing, did not receive the full planned work-
load of questionnaires on schedule. This slippage was further
aggravated by lower-than-expected editing production. Check-in
and editing of questionnaires at the district offices cost
about $48.4 million, which was $15.1 million over budget. The
Bureau also relaxed the editing tolerances to reduce the work-
load.

Overall, because of low production, greater workload and

other operational problems the district offices, originally
planned to be closed in about 4 months, generally remained open

for 5-1/2 months. The failure to close the district offices on
time affected subsequent operations at the processing centers.

Uncertainty of sufficient

funding slowed processing
center production and reduced

the quality of some census results

Because of the uncertainty of sufficient funding for 1980
census activities, the Bureau reduced the coding staff and the
number of narrative responses to be coded at the processing
centers., The first action contributed to delays in the com-
pletion of sample coding operations and the second reduced the
quality of census results for the sample questions affected.
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a wage income was allocated on the basis of the number of weeks
worked and the respondent's occupation.

The Bureau completed its editing and reviews of the indi-
vidual record files for the 100-percent data and the sample
data in January 1982 and June 1982, respectively. Similar re-
views as discussed above are now taking place for the final
tabulations by a variety of geographic areas such as blocks,
towns, and counties.

The last phase of the data processing is the publication
of data in two forms, computer tapes, and printed reports. The
major portion of the 1980 census results are provided in a
series of five summary tape files for data users with access to
computers. The summary tape files, which are released on a
State by State basis, provide data with much greater subject
and geographic detail than was feasible or desirable in printed
reports. The printed reports contain only a small portion of
the tabulations but serve a broader audience of data users.

The summary tape files are publicly available before the
release of printed reports. The .first two summary tape files
contain population and housing data collected on a 100-percent
basis. The other three contain data collected on a sample
basis, and generally include 100-percent items for purposes of
cross~classification. The first summary tape file was released
in late August 1981. The Bureau originally planned to complete
the publication of the reports by September 1982. However, ac-
cording to the latest schedule of tentative release dates, the
Bureau will not complete publication until the end of 1983.

The Bureau will spend about $13.9 million for publishing
census data. This includes costs for computer programming, re-
view of data tables, and printing.

PROBLEMS DELAY DATA PROCESSING
OPERATIONS 1 YEAR

Data processing operations, originally planned to be com-
pleted in 2-1/2 vyears, are currently scheduled to take 3-1/2

years. Problems contributing to the delay included:

--Low production coupled with greater workloads extended
the data processing operation at the district offices.
The late closing of district offices created a ripple
effect on further processing operations.

~=-Uncertainty of sufficient funding slowed processing

center production and reduced the quality of census
results,
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To cut costs, the Bureau reduced the coding staff by ap-
proximately one half in March 1981. The Bureau operated at
this reduced staffing level for about 2 to 3 months. 1In June
1981 when the Bureau received a supplemental appropriation, it
stepped up the coding operation by increasing staff. However,
many of the coding clerks who had been released were no longer
available for rehire. The Bureau had to again recruit and
train persons to perform the coding operations. Overall, the
Bureau estimated that the coding operation was extended about 3
months by the temporary reduction in staff. According to
Bureau officials, a lack of space precluded the Bureau from
hiring more coding staff than it originally employed to make up
some of the lost time.

The Bureau also reduced the coding workload to save money.
The Bureau decided to code the responses to the place-of-work
and travel-time-to-work questions on only half the question-
naires. The Bureau chose to use this smaller sample for these

guestions because the information was considered less critical
than the data from the other two categories of questions that
required coding. For example, the information from these ques-
tions is not used in formulas to distribute funds. According
to the Bureau's former Associate Director for Demographic
Fields, the use of a smaller sample for these questions will
reduce reliability but will still permit the presentation of
useful place of work data for small geographic areas. The
Bureau did not revise the sample size for these questions after
it received a supplemental appropriation because increasing the
sample size would have created difficult logistical and admin-
istrative problems.

Correcting population and

housing count errors delays

completion of headquarters'

processing operations

The Bureau's efforts to correct population and housing
counts affected by geographic or processing errors contributed
to delays in completing the headquarters' processing opera-
tions. As required by law, the Bureau provided the President
with State population counts by January 1, 1981, and each State
with the geographically detailed population counts it needed
for redistricting purposes by April 1, 1981. However, these
counts included a number of errors. Some of the errors were
discovered by the Bureau while others were brought to the
Bureau's attention by government officials who received the
April 1, 1981, population counts. 1In May 1981, the Bureau de-
cided to insert as many corrections as possible in the computer
tapes containing the 100-percent data rather than use errata
sheets in printed data reports as it did in 1970. The correc-
tions were made between June 1981 and mid-September 1981.
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Because the Bureau believed that a significant number of
errors may have been made, it decided to identify and correct
as many of the errors as possible before any further 100-
percent data processing. Processing of the 100-percent data
was delayed for about 3-1/2 months until the modification pro-
cess was completed. The modification process involved con-
ducting research to determine if the suspected errors were
actually errors, instituting changes that would correct the
errors and possibly re-microfilming the questionnaires affected
by the changes. The Bureau changed 40 State population counts
with a net increase in the total national population of about
41,000. Although the change in the national total was only
41,000, numerous changes were required at the county and other
political subdivision levels. For example, the changes af-
fected the data reported for 397 counties, or about 13 percent
of all counties,

Redefining geographical areas
interrupted processing operations

The necessity of redefining geographic areas interrupted
the flow of data processing activities and caused delays.
Although the Bureau publishes census data corresponding to geo-
graphic boundaries in effect on January 1, 1980, the slow map-
making process required the Bureau to prepare some maps re-
flecting January 1, 1978, or January 1, 1979, boundaries. The
Bureau used the maps to define enumeration districts for the
census. To maintain flexibility in aggregating collected data
into tabulation data, the Bureau designed enumeration districts
so that they did not extend into multiple statistical or polit-
ical areas. Subsequent to the preparation of the maps, local
communities changed their boundaries through activities such as
annexations. These boundary changes and errors discovered in
review of census data required the Bureau to redefine many enu-
meration districts so that the census data could be published
according to the actual boundaries that existed on January 1,
1980. As a result the Bureau made about 37,000 changes, mainly
because of boundary changes, to the enumeration districts.

Changing enumeration districts involved numerous time-
consuming activities at the district offices, the processing
centers, and Bureau headquarters. District office clerks re-
drew- the boundaries on the maps, divided address registers so
that they would coincide with the new enumeration districts,
changed the enumeration district numbers on the questionnaires
and the storage boxes, and separated the questionnaires into
new boxes. At closing, the district offices forwarded the
boxes of questionnaires to the processing centers along with a
list of the enumeration districts for which changes had not
been completed. The processing centers could not directly
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check-in some of the boxes of questionnaires, because the enu-
meration district numbers did not agree with the numbers on a
control list that reflected the revised districts. Processing
center clerks diverted these boxes from the normal check-in
flow. These boxes could not be checked-in until the necessary
changes were made including correcting the numbers on the ques-

Before Bureau headquarters accepted the data from the pro-
cessing centers, it checked the data to ensure that they were

assigned to a valid enumeration district. Headquarters person-
nel notified the processing centers of all invalid enumeration
districts. To correct these situations, the processing center
clerks changed the enumeration district numbers on the ques-
tionnaires and the boxes and reprocessed the questionnaires.
Also, headquarters' personnel changed some enumeration dist-
ricts after the data were accepted. The Bureau created a sepa-

rate computer file to change these enumeration districts.

CONCLUSIONS

Processing the large volume of data collected in the 1980
census included many manual procedures. The processing took a
long time to complete, was expensive, and subject to the human
error factor that can be expected in a large operation with
numerous detailed manual procedures. If problems or delays had

not occurred, the Bureau still would have needed 2~1/2 years to
complete publication of census data. That did not happen.
Problems occurred that delayed processing about 1 year. If the
Bureau completes the release of the data reports according to
its latest schedule, processing the data collected in the 1980
census will require about 3-1/2 years.

To reduce the time and cost of processing information for
the next census, the Bureau will need to address the laborious

manual handling of questionnaires. The following chapter dis-
cusses opportunities to increase the use of automated equip-

ment.

AGENCY COMMENTS AND OUR EVALUATION

The Department of Commerce made several comments to clar-
ify or amplify the importance of accurate census data, the

definition of data processing we used, and reasons for the time
it will take to process the 1980 census data. (See app. III.)

Commerce commented that accurate and complete census re-

sults are needed at low geographic levels to ensure the appro-
priateness of political representation and to determine’

eligibility for Federal programs. Commerce said that the
importance of this accuracy has not been properly emphasized in
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the report, with the implication that the various checks made

during the census to achieve the desired accuracy might be
unnecessarv.

We agree with Commerce that completeness and accuracy of
census results is needed. Our report does not intend to ques-
tion the need for checks and controls to achieve the desired
accuracy. The report is intended to point out the large-scale
manual performance of many of the guality assurance steps that
possibly could be automated to achieve more efficient data col-
lection and processing and more timely reporting of census
data.

Commerce believes that the report does not make the proper
distinction between collection of data and the processing of
data for the purpose of tabulation. Commerce also contends
that our report defines processing as virtually all activaities
conducted between Census Day and release of the data products.
Commerce points to confusion in the report about processing
by citing two references. Commerce quoted our statements that
" . . . data processing activities started after April 1 when
questionnaires were received at the district office, and con-
clude with the publication of the census results." (p. 6); and
" . . . processing generally did not start until January 1981

. . . " (p' 13).

The objectives, scope, and methodology section of our re-
port beginning on page 4 defines "data processing® to generally
include each step the Bureau performed from the time a
guestionnaire was received at a district office until the data
are published. It is not relevant to the message of the report
whether a step in that process is called collection or
processing. 1In reference to the comment that our report on
pages 6 and 13 contains conflicting dates for the start of data
processing, it should be noted that the dates refer to the
beginning of data processing at district offices and
headquarters,

Commerce cormented that the report did not acknowledge the
scope of the activities included in the processing system,
Commerce cited as an example the correction of geographic
boundaries (discussed on p. 18) which it stated was planned as
part of the processing system. The section of the report
referred to is intended to describe problems that delayed the
1980 census data processing operations. Whether the correction
of geographic boundaries was planned for or not, the correction
did hinder the processing operations.

Commerce commented that although our report acknowledges
that the Bureau encountered some difficulties and resultant
delays due to staff turnover, larger than expected workload,
and litigation, our report may nct have accurately portrayed
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the effect of these difficulties. Commerce further explained
the problem caused by litigation, which is not discussed in our

report. Although litigation was a nagging problem for the
Bureau, information was not available to quantify its effect on

the processing of census data.
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CHAPTER 3

PLANS ARE NEEDED NOW

TO IMPROVE THE PROCESSING OF CENSUS DATA

ADP equipment that could reduce the time and costs of
conducting the 1990 census is available. The Census Bureau and
the Department of Commerce recognize that data processing tech-
nology must be examined as a way of improving on the conduct of
the 1990 census. 1In response to our report "A $4 Billion
Census in 19907 Timely Decisions on Alternatives Can Save
Millions"™ (GGD 82-13, Feb. 22, 1982), the Commerce Department
said that it plans to examine the possibility of much greater
automation of some field office operations. The Bureau needs 6
to 7 years to prepare for a decennial census., If the Bureau is
to make major changes in its data processing operations for the
1990 census, it needs to make early commitments and develop a
plan that includes the time for acquiring and testing new ADP
equipment. Early Bureau planning for the 1990 census did not
do this,

AVAILABLE ADP EQUIPMENT
HAS POTENTIAL FOR DECENNIAL

CENSUS APPLICATION

ADP equipment that could address the 1980 processing prob-
lems by reducing the great emphasis on manual data handling is
now available. Great strides have been made in ADP technology
in the past decade. The Bureau has recognized the benefit of
such equipment by using it in nondecennial census applications.
The use of ADP equipment in decennial census field offices
appears most advantageous. If the Bureau could automate those
offices, data could be captured a year earlier than for the
last census and most of the manual handling of questionnaires
that occurred could be reduced. Cost reductions are also pos-
sible. To maximize the benefits of automation for the 1990
census, the questionnaire used to collect data must be rede-
signed to be compatible with available equipment.

Advancements in
technology

Since the early 1970s, when planning started for the 1980
census, there have been tremendous advances in computer techno-

logy. Computer circuitry has been miniaturized to the extent
that today's computers have more capacity than previously

thought possible. Today's small size computers (microcom-
puters) can dependably store and handle almost as much data as
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some large computers of the early 1970s. Existing microcom-
puters do not require a controlled environment. Generally,
they can operate in any office environment. The price of
computers has been significantly lowered from hundreds of
thousands of dollars to thousands of dollars and even less.
Today's microcomputers have a full range of peripheral equip-
ment which was previously limited to large scale computers.

Optical scanners are a type of peripheral equipment avail-
able for use with microcomputers. As will be discussed later
they can play an important role in future census processing.
Optical scanners are computer assisted devices that use light
for examining patterns such as printed marks or characters on a
page. For census purposes these devices are used to transfer
data from guestionnaires onto computer files (data capture).

In addition to the standard mark and character scanners, there
are specialized devices. Bar-code reading devices, which can
identify data imprinted on machine readable labels like ones on
grocery products, are a type of optical scanning equipment.
FOSDIC, the equipment designed for the Census Bureau and used
in the past three decennial censuses, is another specialized

type of optical scanning equipment.

As more sophisticated equipment has become available, the
Bureau has recognized that it is feasible to employ ADP systems
to perform tasks similar to the manual procedures carried out
in the 1980 census district offices. For the 1982 economic
census, the Bureau has acquired equipment to automate most of
the processing of about 3.5 million questionnaires. For that
census, the Bureau plans to use its computer file of all known
business establishments as an address register control list for
the census. As questionnaires are received from respondents,
they will be processed through a bar-code reader/sorter to re-
cord the return of the gquestionnaire in the control file, and
batch the questionnaires by type of business. The Bureau plans
to program a computer to identify nonrespondents, prepare a
series of addressed reminder cards and letters, and edit ques-
tionnaires for incomplete or incorrect responses. Payroll and
employment data missing from questionnaires returned by smaller
firms will automatically be inserted based on data available
from other sources. All other failed-edit questionnaires will
be identified by the computer for human followup.

For the Puerto Rican portion of the economic census, the
Bureau plans to use microcomputers and peripheral equipment to

do much of the processing in the field office. The address
register, inventory control of questionnaires, and edit rou-
tines will be computerized.

As part of its administrative activities the Bureau is
using an optical scanner for tabulating the time personnel work
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on various assignments. As timesheets with handwritten entries
are read into a small computer, characters that the scanner
cannot read are visually displayed. For these problem char-
acters an operator keys them into the computer file. The

small computer tabulates the data, and the results are auto-
matically printed.

Advantages of automating
decennlal census procedures

Decentralized automated data processing in the 1990 census
has the potential to reduce the manual handling of question-
naires, and the time and cost required to process data in the
1980 census. Dependable optical scanners, microcomputers, and
other ADP devices now available make it possible for the Bureau
to capture data contained on gquestionnaires as they are re-
ceived from respondents, and to subsequently automate much of
the costly and labor intensive operations of the 1980 district
offices. To achieve maximum benefit from automation, the cen-
sus questionnaire must be redesigned to be compatible with com-
mercially available scanners.

Early data capture is the key to improved census data pro-
cessing. If the Bureau determines that a decentralized collec-
tion process will be used for the next census to facilitate
followup of nonresponse and incomplete response, the potential
exists for collected data to be captured and processed in the
field offices before they are closed. Tabulations and reviews
of the collected data at headquarters could commence as data
are captured by field offices. With more timely capture and
review of data, the results seemingly could be published ear-
lier than for the 1980 census. Also, specialized processing
centers possibly could be eliminated. For the 1980 census the
Bureau spent $115 million for processing center operations and
did not capture sample data until 12 months after the last dis-
trict office closed. The use of optical scanners in field
offices, when coupled with mechanical sorters, could allow for
automation of the $19 million operation for checking-in the
1980 census questionnaires.

The optical scanning equipment used to capture data for
the last census is not suited for use in a decentralized data
capture system. PFOSDIC is efficient and effective equipment
with a proven history of success. There are, however, draw-
backs for its use in field offices and therefore the Bureau
decided against decentralized processing for the 1980 census.
Skilled technicians are needed to operate and maintain FOSDIC.
The equipment requires specialized cameras, and a controlled
environment, and is therefore too expensive to deploy in numer-
ous field offices. Because it is not a standard production
item, there are no backup machines available from manufacturers
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in the event of a breakdown. The computer that controls the
equipment is now obsolete and repair parts will not be avail-

able in the near future.

Modifying the equipment for use in the next census so that
spare parts would be available is expensive. About 260 more
modern commercially available scanners could be leased for what
the Bureau spent to update FOSDIC for use in the 1980 census.
Commercially available scanners can be operated by nontechnical
persons with minimal clerical skills.

To use commercially available optical scanners, the Bureau
will have to redesign its questionnaire., That questionnaire
was designed specifically for use with the FOSDIC system of
data capture. The questionnaire page size was larger than com-
mercially available optical scanners can accommodate. Existing
optical scanners read single pages. The pages of the census
form were joined and could not be easily separated.

To maximize the potential economy and efficiency of uti-
lizing optical scanners for early data capture, the Bureau will
have to revise the questions asked in the last census that re-
quired manual coding before the data could be captured for
automated processing. If entire questionnaires, as completed
by respondents are computerized by optical scanners as they
arrive, the Bureau could do all processing sooner than if ques-
tionnaires contain responses that have to be manually completed
before capture. During the 1980 census, clerical checks and
manual coding to prepare questions for capture and to verify
questionnaire accuracy cost $57 million. These edits were not
completed until a year after most district offices closed.

After data are captured, microcomputer systems are capable
of performing processing and control activities without human
intervention except for reviewing the captured data. Most of
the clerical tasks of the 1980 census could be automated in-
cluding: control over questionnaires, preparing population and
housing counts, maintaining address registers, preparing work
assignments, and searching files. 1In particular, the $29.5
million edit operation could be automated. The new small com-
puters are also capable of refining data using statistical
editing techniques. Using computer terminals and printers,
persons with minimum typing skills could revise and correct
data stored in the computer, produce printed copies of address
registers, work assignments, counts, or anything else in the
computer files.

Possible automation configurations suggest savings in cost

to process census data. Two rough, unofficial estimates pre-
pared independently by Bureau staff members indicate that field

offices might be automated for a leased cost in the range of
$21 million to $25 million during the census field processing
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period. While underlying assumptions, such as workload, number
of field offices, and equipment differed in the two estimates,
both suggest that all processing except the tabulations and
reviews at headgquarters could be completed by the time field
offices closed. The $25 million cost of equipment including
microcomputers and optical scanners is considerably less than
the $106 million spent for district office processing opera-
tions in 1980. The $8l1 million difference allows funds for

ataff and nncegihle cavinag Roth egtimates envisgsion the need
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for far fewer clerks than employed in 1980. Also, these esti-
mates suggest that the specialized processing centers, which

cost about $115 million for the 1980 census, could be elimi-
nated. '

While these two estimates illustrate the potential attrac-
tiveness of an automated decentralized processing operation,
they are based on assumptions that may not materialize, and
neither may be the best approach for the next census. Instead
of the traditional several hundred field offices, the most eco-
nomical and efficient field office arrangement could be some-
thing else, such as 50 State offices with data collecting sub-
offices. Any number of organizational structures are possible;
for example, individual field offices could be equipped differ-
ently depending on assigned functions.

ADVANCE PLANNING WITH

EARLY DECISIONS NEEDED
QUIR

EQUIPMENT

To design a census that would make much greater use of
automation requires an extensive planning effort including the
designation of realistic decision points. The Bureau devoted
much time and resources in planning the 1980 census. That cen-
sus incorporated data processing procedures similar to those
used in the 1970 census. To change processing procedures will
probably require a more intense and longer planning effort.

Formal planning for the 1980 census began in 1973. The
Bureau had requested and received funding for fiscal year 1974,
which began in July 1973, to start planning the census. For
the 1990 census the Bureau also expects to obtain initial funds
for planning from its fiscal year 1984 (October 1983 through
September 1984) appropriation. The Bureau believed as early as
the summer of 1973 that it would continue to use the FOSDIC
data capture system in the 1980 census. However, the Bureau
in its early preparatory work for the 1980 census experimented,
although unsuccessfully, with using increased automation at
district offices. The Bureau concluded that ADP technology had
not developed to that level where it could be relied on to
change from 1970 census processing procedures. The situation
is different today as has been discussed.
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Selecting, acquiring, and getting a major data processing
system ready for use in a decennial census is a long term pro-
ject requiring a definite set of milestones. 1In September
1974, the Bureau believed it was too late to get a completely
new ADP installation and therefore decided to use its existing
computer configuration to process the 1980 census. For that
census the configuration included the equipment needed after
the data was captured from the questionnaires. The Bureau also
believed that considering the long lead-time involved, the
fiscal year 1976 budget, submitted to the Office of Management
and Budget in September 1974, was the last opportunity for
getting funds for the eguipment which could have a substantial
impact on the processing of the 1980 census.

The Bureau and the Department of Commerce historically
have taken 4 to 5 years to have automated equipment available
for use after its need was identified. This time period in-
cludes the identification of the type of equipment, developing
specifications, requesting and evaluating bids, contract award,
equipment delivery and installation, and testing the computer
programs designed for the equipment. Based on experience, the
Bureau would need to start its acquisition process no later
than spring of 1986 for the next census.

However, before that time much needs to be done. The
Bureau would have to test and evaluate the use and reliability
of various types and combinations of equipment. It needs to
determine the equipment's compatibility with the type of ques-
tionnaire expected to be used in the next census. It also
needs to determine the most efficient and economical equipment
on the basis of its proposed organizational structure., The
appropriate time to evaluate equipment performance under quasi-
realistic conditions is during a test census.

For the Bureau to derive the most benefit from its first
pretest it needs to make some preliminary decisions and make
appropriate plans for the test. The Bureau told us that it
plans to examine the possibility of much greater automation
prior to the design of the 1990 census pretests. To its
credit, the Bureau is planning to have its first pretest of
census procedures for the 1990 census in 1985, 1 year earlier
than its first test for the 1980 census. This earlier test
will allow more time for acquiring equipment and refining the
planned procedures for the census. Prior to that pretest, ten-
tative decisions need to be made on the basic elements of the
census including the amount of data to be collected and how and
where the data will be processed. The data processing techno~
logy must be compatible with the other basic elements of the
census such as questionnaire design and field organization
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structure. To prepare for this test the Bureau needs to iden-
tify one or more possible configurations that will be used in
the test. The Bureau needs about a year to prepare for its
scheduled April 1985 pretest. Time is required to develop pro-
cedures, prepare operating manuals, design and print question-
naires and identify the types of staff needed to conduct the
test.

INITIAL PLANNING FOR
THE 1990 CENSUS NEEDS
BETTER DIRECTION

Early Bureau planning efforts did not stress technological
change, or provide for the time needed to acquire and test new
equipment. Also, some of the Bureau's planning for the 1990
census was not coordinated with other Bureau technological
planning efforts.,

Early Bureau planning activities for the 1990 census
which have not been specifically financed by appropriated
funds have emphasized philosophical concepts of census taking,
referred to as basic census methodology. Basic census method-
ology according to the Bureau's Assistant Director for Demo-
graphic Censuses includes: determining what constitutes enumer-
ation for a decennial census, and whether the enumeration can
be accomplished using statistical methods such as sampling.
The Bureau recognizes that the use of some statistical methods
in counting the population for apportionment purposes are being
challenged in court. The Bureau held a conference in July 1982
to discuss different statistical methods of enumerating the

population.

In addition to defining enumeration for census purposes
the Bureau has tentatively identified several other methodo-
logical issues. For example, the Bureau is considering whether
to conduct a 2-stage census for 1990. In a 2-stage census, the
questionnaire to be provided to all households would contain
just a few basic questions. A supplementary questionnaire with
more detailed questions would be provided later to a sample of
households. The Bureau plans on making final choices of basic
census methodologies by mid-1986. On the basis of the time
needed to plan for and acquire ADP equipment, the Bureau would
need_to decide upon its general questionnaire design long
before mid-1986.

In our draft report we mentioned that the Bureau had set
the fourth quarter of fiscal year 1988 as its milestone for
completing its evaluation for alternative processing techniques
and methodologies for the 1990 census. That milestone would
allow the Bureau only about 1-1/2 years before census day to
complete its acquisition of ADP eguipment--a time period con-
siderably less than experience indicates would be needed.
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In commenting on our draft report, the Department of
Commerce advised that the Bureau has publicly stated that the

-methodology for processing will be determined in 1986. Sub-

sequent to the receipt of Commerce's comments, the Bureau's
Assistant Director for Demographic Censuses advised that the
1986 date was discussed at a Bureau's advisory committee
meeting. The Assistant Director also advised that the 1988
date used in our draft report, which was derived from the
Bureau's management-by-objective report, was meant to include
the finalization of data processing software specifications.
The report is used in Commerce's management planning system
which was established to improve the Department's performance
in accomplishing major policy, programmatic, and management
initiatives. The Assistant Director further commented that the
report in the future will be revised to officially reflect the
1986 decision on the extent of automation and to clarify the
work to be completed by the 1988 date.

The Bureau currently has two long term planning efforts
that affect the 1990 decennial census--an activity directed
towards replacing its ADP equipment, and an approach for
improving geographic support. Neither appear to be well
coordinated with the planning for the decennial census.
Centralized control is needed to integrate theése activities.

The stated objective of the first activity is to implement
a fully integrated automated data processing and telecommunica-
tions system which will meet the Bureau's mission needs through
the mid-1990s. Because of the cost of the anticipated acquisi-
tion, about $98 million, the Department of Commerce required
that the guidelines defined in Office of Management and Budget
Circular A~109 be applied. Under those guidelines there are a
number of steps that must be taken to ensure that the new
system is responsive to the agency's needs at the lowest life-
cycle cost. Because of the various formalized steps in the
A-109 process, Bureau officials have expressed their concern
about the timeliness of the acquisition for the census. The
Bureau's progress is currently about 2 years behind schedule.

As part of the Bureau's future systems design, the A-109
process is directed towards acquiring computers, and ADP equip-
ment for data capture and geographic support. According
to the Bureau's head of the A-109 effort, the acquisition of
the ADP equipment for data capture and geographic support is on
an accelerated time schedule to satisfy the requirement of the
1990 census. However, he considers all equipment to be part of
the future design of the Bureau's integrated system.

The Bureau's Assistant Director for Demographic Censuses
stated that he is not certain how the Bureau's A-109 planning
fits in with the decennial census planning. He advised us that
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the Bureau is moving forward on its work on data capture and
geographic support for the next census. The Chief of the
Bureau's Technical Services Division, responsible for data
processing equipment research, advised us in May 1982 that
little or no work was taking place for the data capture effort
for the decennial census. He also doubted whether the Bureau's
A-109 effort could be completed in time to meet decennial
census needs for 1990,

In October 1981, the Bureau's Geography Division, part of
Field Operations, on its own initiative prepared a detailed
technical plan for using computer-assisted procedures. That
plan was directed at eliminating many of the problems that
occurred in prior censuses including inadequate and late maps
and outdated geographic files. However, the plan relies on
computer system support that is part of the A-109 acquisition
process. As of mid-June 1982, the Bureau had no definite plans
to evaluate the Geography Division's proposal. However, the
Associate Director for Field Operations established a task
force to assess geographic problems of the 1980 census and to
develop recommendations for the next census. He established
the task force because of concern about the practicality of the
Geography Division's plan and its high estimated cost of be-
tween $150 million and $160 million. In September 1982, we
were advised by Bureau officials that subsequent to the comple-
tion of our field work in June 1982, the Bureau approved the
plan and has included initial funding for it in the fiscal year
1984 budget request.

Currently, some of the funds appropriated for the Bureau's
A-109 effort are being used to buy additional manually operated
data capture equipment to place map information developed from
the 1980 census onto computer files. The effective use of
these files is dependent on the availability of adeguate com-
puter capacity presumably governed by the A-109 acquisition,

CONCLUSIONS

In the period since the Bureau planned for the 1980 cen-
sus, great strides have been made in the design and development
of ADP equipment. This advancement provides the Bureau an op-
portunity to substitute automatic data processing for the labor
intensive procedures employed in the 1980 census. The Bureau
could derive several significant benefits from a successful
substitution. In an ideal situation, wherein all data from
questionnaires would be machine readable, the time and cost to
release data could be substantially reduced. 1In addition the
Bureau could reduce the human error that frequently is associ~-
ated with operations which are manual. The problems of re-
cruiting, selecting, and training the temporary workforce could
be reduced.
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Much needs to be done to take advantage of the possibil-
ities of a more automated census. An early start with a plan
that incorporates realistic decision points is essential. 1In
deciding to have the first 1990 pretest 1 year earlier than for
the prior census, the Bureau has taken a step in the right
direction. Historically, 6 to 7 years have been needed to plan
for a decennial census. At least that amount of time will be
needed if new ADP equipment is to be considered. Possible data
processing changes should be incorporated into the 1985 test so
that evaluations could be made early enough in the event that
the Bureau decides to acquire new ADP equipment for the 1990
census. Before the test, planning is necessary to decide upon
the type of eguipment and configurations, guestionnaire format,
workload, and the organizational structure for taking the
census.

At the completion of our field work in June 1982, early
Bureau planning efforts were not well coordinated, did not
emphasize the need to assess options for evaluating alterna-
tives to the many manual data processing procedures used in the
1980 census, and did not provide for the time needed to acquire
and test new ADP equipment. The Bureau plans to obtain initial
planning funds for the 1990 census beginning with its fiscal
year 1984 budget request. Funds for early planning on automa-
tion should be included in that budget request.

RECOMMENDATION

We recommend that the Secretary of Commerce require the
Director, Bureau of the Census, to develop a 1990 census plan
that includes decision points for evaluating the acquisition,
testing, and installation of ADP equipment that are based on
past times for planning the 1980 census and acquiring new ADP
equipment. The plan should provide for:

(1) An analysis of alternative data processing
systems that meet census needs. It should
identify the total cost to perform the task
including acquisition, maintenance, and
personnel,

(2) The possibility of redesigning the 1980 census
questionnaire to eliminate or reduce responses
requiring manual coding.

(3) An estimate of the expected time to release
1990 census data based on data processing
improvements.
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(4) Clearly defining the responsibilities of the
organizational units working on Census Bureau
ADP modernization and identify how their
activities will be integrated with 1990 census
planning.

(5) A budget for implementing the plan with initial
funding requested in the Census Bureau's fiscal
year 1984 budget submission to Congress.

(6) Internal periodic reports to assess the progress
of the plan and identify any revisions needed.

AGENCY COMMENTS AND OUR EVALUATION

The Department of Commerce agreed with our recommendation
and supports the general thrust of the report. (See app. III.)
Commerce pointed out that it has started several planning ac-
tivities to help accomplish the report's recommendation. These
include: meetings to discuss and identify those functions most
suitable for automation in 1990; considering the use of outside
expertise to assist the Bureau in its planning; developing a
master schedule of the major completion dates for the next cen-
sus; reviewing the Bureau's organizational structure to achieve
a more effective distribution of functions; recruiting staff to
work on the development of processing techniques; and devel-
oping plans to test automated coding of questionnaire items.

In addition, Commerce stated that the fiscal year 1984
budget submitted to the Office of Management and Budget focuses
on the need for automating the 1990 Census. Commerce also pro-
vided a recently prepared paper, included in appendix III, con-
taining the Bureau's general plans for the 1990 Census.
Commerce cautioned that the development and implementation of
automated systems may not be as easy as it first appears, and
it cited several potential problems, such as the need for an
automated system that is cost-effective and dependable. How-
ever, Commerce noted that our recommendation for more automa-
tion is a good one and it will work towards that end.

The planning efforts identified by Commerce are a good
start to achieving the objectives of a more automated 1990 cen-
sus. Proper execution and follow through of these early
planning efforts could lead to the accomplishment of the intent
of our recommendation. We agree with Commerce that automating
the census process is a difficult job with many potential pit-
falls. We believe that the difficulty of developing an auto-
mated system highlights the need for early planning and ade-
qguate testing of a possible changed processing system.
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Commerce made several specific comments about some of the
details of chapter 3 which are discussed below.

Commerce contends that our report states no effort is
being made to evaluate the Bureau's 1990 geographic proposal
for using computer-assisted procedures while in fact a com-
mittee has been appointed for that purpose. Our report states
on page 30 that as of mid-June 1982, the Bureau had no definite
plans to evaluate the geographic proposal. The report also
states that in September 1982, subsequent to the completion of
our field work in June 1982, the Bureau approved the geography
plan and included initial funding for it in the fiscal year
1984 budget request. The committee referred to in the Commerce
comments was established to evaluate the implementation of the
plan.

Commerce commented that our report states that the Bu-
reau's activities for ADP modernization conducted using Office
of Management and Budget Circular A-109 are not coordinated,
while in fact the Bureau set up a Future Systems Design Staff
to handle such coordination.

Our report on page 29 discusses the Bureau's A-109 ADP
modernization effort and its approach for improving geographic
support, and states that "Neither appear to be well coordinated
with the planning for the decennial census." The conclusion
was reached because of the uncertainty that exists at the
Bureau as discussed on pages 29 and 30 about how the A-109
planning fits in with the decennial census planning, especially
automated data capture, and because of doubts about whether the
A-109 effort could be completed in time to meet decennial cen-
sus needs for 1990. The Bureau officials mentioned on pages 29
and 30 who stated those concerns have met with the Future
System Design Staff, which is led by the Bureau's head of the
A-109 effort. As further evidence that Bureau ADP efforts are
not well synchronized, the Bureau's planned reorganization of
its organizational and functional responsibilities, mentioned
in Commerce's comments, includes its ADP functions; and
currently Commerce is reevaluating the Bureau's ADP moderniza-
tion strategy that followed the A-109 guidelines.

Commerce commented that the statement in the report on

page 28 that the fourth quarter of fiscal year 1988 is the
milestone for completion of other processing techniques and

methodologies is not correct. This comment is discussed on
page 29.
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Commerce also commented that a master schedule of the
major completion dates for 1990 is now being developed. Our
report was intended to alert the policymakers for the 1990

census of the need for early planning action with realistic
decision points to take advantage of the possibilities of a

more automated census. We believe the master schedule is a
positive step in the desired direction.

Commerce stated that the figure of $25 million cited in
our report on page 25 for automating certain office activities
is inappropriate because it was not reviewed or provided by
either the Bureau's Acting Associate Director for Information
Technology or its Assistant Director for Demographic Censuses,
the individuals responsible for assessing automation for the
next census. It is not our intent to imply that the rough
estimates obtained from Bureau officials constitute the posi-
tion of the Bureau. 1In response to Commerce's concerns, the
estimates as discussed on page 25 have been specifically
labeled "unofficial.”" It should be recognized that these rough
estimates were prepared by those Bureau staff who would be a
party to preparing such cost estimates. Also, at the time of
our field work, the estimates were the best information avail-
able to illustrate that presently developed ADP equipment not
available to the 1980 census might be cost effective for the
1990 census,
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APPENDIX 1 APPEND&X I

NINETYSIXTH COMNEGRESS
NOBENTY “;_“'. CHAIRIAN
e e, Dmmmmmses T b, Tpouse of Representatives
v meen Swan, e 4 " dSMMITTER ON'POST OFFICE AND CIVIL SERVICE. -

! . SURGOMMITTEE ON CENSUS AND POPULATION
01 HOUSE OFFICKE BUILDING ANNEX 1

, Washington, B.C. 20515

“uly 16, 1981

The Honorable Milton J. Socolar
Acting Comptroller General of

the United States R
General Accounting Office
441 G Street, N.W.
Washington, D. C. 20548

Dear Mr. Socolar:

It has come to the Subcommittee's attention that much of the data
results of the 1980 decennial census will not become available for two
to four years after the respondents have returned their questionnaires.
This data is obtained from a large sample of the respondents who are
required to f£i1ll out the leng questionnaires. ihe informacion covers
important population characteristics such as income, employment, education,
and housing.

In this era of high speed data processing, it seems highly question-
able why the Census Bureau should take so long to process, tabulate and
publish data so important to the country.

In view of the extremely high cost of the decennial census, its
importance to the country and the long delay in obtaining much of the
results, we believe that it would be appropriate for the General Accounting
Office to examine the reasons for the long time period needed tc process,
tabulate and publish the data. Specifically, we request GAO to:

1., determine the time required by the Census Bureau to process,
tabulate and publish the information for the sample questions,

2. determine the reasons for the long delays,

3. wmake inquiries about the technoiogies such as optical reading
that may be available in lieu of the Census Bureau's processes,

4. determine 1f questiounaire redesign or streamlining would
expedite processing, and

5. explore whether cost savings would be achieved through changes
in Census Bureau methods, technology, or equipment.
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The Honorable Milton J. Socolar
Page Two
July 16, 1981

We suggest that your respresentative should contact officials of
companies involved with processing statistical information.

Sincerely,
Courter, Rankina Robert Garcia, Chairman
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APPENDIX II APPENDIX 1II

GAO AND DEPARTMENT OF COMMERCE'S OFFICE

OF INSPECTOR GENERAL REVIEWS OF THE 1980 CENSUS

GAO reports include "Programs To Reduce the Decennial
Census Undercount" (GGD-76-72, May 5, 1976); "Problems in
Developing the 1980 Census Mail List" (GGD-80-50, Mar. 31,
1980); "Problems in Test Censuses Cause Concern for 1980
Census" (GGD-80-62, Jun. 3, 1980); "Procedures to Adjust 1980
Census Counts Have Limitations" (GGD-81-28, Dec. 24, 1980); "An
Assessment of the 1980 Census Results in 10 Urban Areas"
(GGD-81-~29, Dec. 24, 1980); and "A $4 Billion Census in 1990?
Timely Decisions on Alternatives to 1980 Procedures Can Save
Millions" (GGD-82-13, Feb. 22, 1982). We also issued two other
reports on census pretests and planning, budgeting, and ac~
counting for the 1980 census: GGD-78-2, Oct. 11, 1977 and
GGD-79~-7, Nov. 9, 1978.

Office of Inspector General repocrts on the 1980 census
covered such areas as security provided over confidential cen-
sus information, preparatory work for the census, space manage-
ment and leasing agreements, and a review of allegations of
mismanagement of the Bedford-Stuyvesant area recount.
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/‘ ’q\; UMITED STATES DEPARTMENT OF COMMERCE

' The Inspsctor Genersi!
\M‘ / Washington, 0.C. 20230

November 9, 1982

Mr. Henry Eschwege

Director, Community and Economic
Development Division

U.S. General Accounting Office

Washington, D. C. 20548

Dear Mr. Eschwege:

This 1s in reply to your letter of September 7, 1982, requesting
comnents on the draft report entitled "The Census Bureau Needs to
Plan Now for a More Automated 1990 Decennial Census.”

We have reviewed the enclosed comments of the Under Secretary for
Economic Affairs and belfeve they are responsive to the matters
discussed in the report.

A RY

Sherman M. Funk
Inspector General

Enclosure
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UNITED STATES DEPARTMENT OF COMMERCE

The Under Secretary for Economic Affairs
Washington, O C. 20230

0CT 26 1982

Mr. Henry Eschwege

Director, Community and Economic
Development Division

General Accounting Office

Washington, DC 20548

Dear Mr. Eschwege: )

Thank you for the invitation to comment on the draft report of the General
Accounting Office (GAO) entitied, “The Census Bureau Needs to Plan Now for a

More Automated 1990 Decennial Census."”

We agree with the recommendations presented, and we support the general

thrust of the report. The recommendations are in fact consistent with our
current activities and plans for designing the 1990 census. Several planning
activities for the 1990 census are 2'ready underway. These planning activities
will examine other approaches for 1990, including the automation of the

1990 census activities to attain greater cost-efficiency, more timely production
of the data, and reduction of reliance on a temporary clerical staff.,

Current activities include the following:

{1) During the past 15 months, Bureau representatives of the participating
divisions have been meeting periodically to discuss and identify those
functions most suitable for automation in 1990. Greater emphasis 1is
being given to the geographic portion of the census due to the necessary
long lead time to automate an integrated production system in time for

use in the 1990 census.

(2) A master schedule of the major completion dates for 1990 is now being
devel oped.

(3) The Bureau has been reviewing its organizational and functional responsi-
bilities, and a reorganization is planned to achieve a more effective
distributfon of functions.

(4) Greater attention is also being given to the use of non-Bureau expertise
to assist the Bureau in the planning of the 1990 activities, including
the use of automation and appiication of state-of-the-art technology to

this massive undertaking.
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Mr. Henry Eschwege 2

(5) The FY 1984 budget submission to the Office of Management and Budget
clearly focuses on the need to develop and use automation for the
1990 census.

{6) A technical staff 1s being recrufted to work within the Bureau on the
devel opment of processing techniques for the 1990 census.

(7) The testing of automated coding of questionnaire items is a priority
item in testing plans being developed.

A paper was recently prepared contafning the Bureau's general plans for the
1990 census; a copy is enclosed for your information. We believe these activi-
ties, together with cthers scheduled over the next 2 years, will accomplish
the recommendations offered in this report.

While we agree with your recommendation to automate the census process to the
extent possible, there are some potential problems with introduction of
automated systems that must be considered. An automated system for 1990 must
meet the complex and multiple requirements of the decennial census but must
also permit the eventual disposition of any hardware purchased in conjunction
with the 1990 census in a cost-effective manner. Any system adapted for use

in the 1990 census must meet very stringent requirements regarding matntenance,
trafining of personnel, and accuracy. The time constraints under which the
Bureau must conduct and process a decennial census do not permit expensive,
time-consuming repair or maintenance activities, complex training, or dependency
on a system which might be vulnerable to security infringements. Further,

the automated system must allow quick and efficient recovery in the event
electrical /mechanical difficulties are encountered. The Bureau cannot afford
the problems which would result from shifting from an automated to a manual
procedure midstream in the enumeration and/or data capture period. 1 point

out these concerns to indicate that the development and implementation of
automated systems may not be easy as first appears. Still, the general
recommendation of more automation is a good one and one we will work toward.

We do have some specific comments about the details of the report which are
noted below:

(1) The Bureau is required to produce a multitude of data for small areas.
The Constitution requires that a decennial census be conducted for the
purpose of apportfoning the U.S. House of Representatives. Public Law
94-171 further mandates the Bureauy to issue population counts at the
block Tevel for the purpose of redistricting within states. Additionally,
a number of legislative programs were approved by Congress during the
1970's which st1¥ulate that decennial data must be used for the purpose

- of determining eligibility for Federal programs. These critical uses of
census data require that the Bureau ensure the data are accurate and
camplete, down to the smallest geographic level, since any inaccuracies
could ultimately affect the eligibility of a governmental unit for
funding or the drawing of precinct boundaries. The importance of this
accuracy has not been properly emphasized in the report. Considerable
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Mr. Henry Eschwege 3

comment in the report was made regarding the editing and processing
activities undertaken at the district office and processing centers,
with the implication that such checks might be unnecessary. Checks are
made to obtain the accuracy necessary to avoid political and monetary
adversities of error.

(2) There is a distinction between the collection of data and the processing
of data for the purpose of tabulation. While these two operations
overlap, they really are two distinct operations, In this report,
processing is defined as virtually all activities conducted between
Census Day and release of the data products. As defined on page ‘6,
¥, ..data processing activities started after April 1 when questionnaires
were received at the district office, and conclude with the publication
of the census results.” While some of the activities performed in a
district office are “processing,” we feel this is not a proper time
reference. In fact, in the report there is some confusion. On page 13
a statement is made "...processing generally did not start until
January 1981...." Additionally, the report's description of the processing
system does not acknowledge the scopé of the activities completed under
the system and suggests, for example, that the correction of geographic
boundaries (discussed on page 18) was an interruption of the processing
system rather than a component of it. It should be noted that the need
to reflect political boundaries as of January 1, 1980, required the Bureau
to conduct corrective activities during 1980, and these activities were
planned as part of the processing system.

(3) The discussion of the Bureau's 1990 activities overloocks or misrepresents
the Bureau's position on several issues:

(a) In discussing the 1990 geographic system, the report states no effort
is betng made to evaluate the proposal. In fact, a 1990 planning
conmittee on geography has been established with the purpose of
reviewing the Bureau's geographic plan relative to its application
to the 1990 census program.

(b} In discussing the A-109 activities, the report states the Bureau
has not coordinated its efforts. In fact, the Bureau set up a
Future Systems Design Staff to handle such coordination. As
discussed earlier, meetings have been held over the last 15 months
with members of the participating divisions and the Future Systems
gesign Staff to develop requirements for an automated system for

990.

{c) It should be noted that the Bureau has publically stated that the
methodology for processing will be determined in 1986. The report,
however, states that the fourth quarter of FY 1988 is the milestone
for compietion of other processing techniques and methodologies.
This is not correct. The 1986 date is the milestone under which
the Bureau is planning to determine process for the acquisition of
equipment, thus allowing 3 to 4 years for this activity rather than
the 1 1/2 years stated in the report.
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(4) The report does acknowledge the Bureau encountered some difficulties and
resultant delays due to staff turnover, larger than expected work 1oad,
and 1itigation. The effect of these difficulties may not have been
accurately portrayed. Processing would have proceeded more expeditiously
had the Bureau not been enjoined by the Court from shipping census
questionnaires from district offices to the processing centers. At one
point, these injunctions in fact postponed the shipment for almost 30
places and citfes. These delays were costly not only in a monetary
sense but also logistically.

(5) Many people are involved in an operation as large as a census. While we
recognize the difficulty of the GAO staff in identifying the responsible
managers, we are concerned that fallure to contact some key census personnel
may lead to some inappropriate statements. For example, the $25 million
figure cited (p.25 ) for automating certain office activities is
inappropriate. This figure was not reviewed or provided by either the
Acting Associate Director for Information Technology or the Assistant
Director for Demographic Censuses, who are the key individuals responsible
for assessing automation for the next census.

I would like to thank the GAO for the points mentioned in this report which
will assist the Bureau in planning the 1990 census.

S?ncen]y/. dﬁ %M

ROBERT G. DEDERICK
Under Secretary for Economic Affairs

Enclosure

Page references in the appendix have been changed to agree
with the page numbers in the final report.
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1990 Plannting

The planning of the 1990 census program officially begins with the budget

authorization of fiscal year 1984, which begins October 1983. There are

already a number of activities presently underway which will provide a foundation

for the planning period. These inciude the 1980 evaluation and experimental

program results which are now being processed and analyzed: the establishment of

a number of 1990 planning task forces mandated to review and/or inventory avail-

able options for various 1ssues of the 1990 program, such as basic design methodo- .
logy, redistricting, coverage research, dnd recommendations of the data users; and

the planning of a meil list coepilation test to be conducted in spring 1984,

The Census Bureau plans to spend time studying alternative approaches for taking a
census, delaying the selection of the basic 1990 census methodology until about
m1d-1986. This kind of approach is essentially different from that used in
advance of the 15980 census. The development of the 1580 census was 2“5‘ on a

Ao cdodan manle do bhe doesede Shoad dha seme:e tnmiild ha wmad] acd fmad? ne_
URL13T10N early U e GZauRr Liiai LIE LRSSV WUiG Ue w=

maTi QUT/maT1 bRl snuse

tion. The primary focus of the intercencal testing was the evaluation of coverage
improvement techniques, the application of automated transmittal of the population
and *mging counts, and content testing. It is the irtention of the Bureau to -
build the foundation of the 1990 program without making any preliminary choices

as to the emmoration and processing methodology to be used. The Bureau intends
to inventory possible approaches and tast them, as appropriate, prior to the selec-
tion of a technique (or téchniques) for uyse in the 1990 census. The 1990 program
will expand the use of outside participation initiated in the 1980 cycle to inves-
tigate and develop new techniques for the census. As mentioned earlier, the

Bureau has already begqun to inventory suggestions for the 199 census. In addition,
the Burean will continue to seek and encourage input from advisory committees,
Federal agency councils, professional organizations, etc., as well as some less
traditional sources. For example, the Buresu is currantly trying to arrange

for the 1890 census to be the topic of discussion for an honors class at 2
university that has taken similar topics in the past.

As a basis for all decisions, however, we must consider the purpose of the census.
In the strictest sense, the purpose is to satisfy the constitutional and legisla-
tive requirements. As part of the 1990 planning process, the Bureau will examine
its approach to meeting these requirements. In partfcular, what constitutes
“enumeration” in order to satisfy constitutional and lega) requirsments? Should
the census continue to attempt to identify each specific person? Can sampling

be used to obtain the basic count? Is it possible to use independent counts

rather than conduct a direct enumeration? Decisions concerning "what constitutes
enumerstion?” are fundamental in deciding on a basic methodology for the 1990 Census.
As & first step in this process, the Bureau conducted a workshop of national expsrts
in July 1982. The Bureau plans to conduct similar sessions (additional outside
conferences-academic, congressional briefings) legal, etc., over the next few

years to gather information about this issue and to make 2 final choice,
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A number of specific areas will be closely examined during the planning period.

1. The automation of the census process.

2. The examination of alternative collection approaches, in particular, a
drop~off/mail back census or a two-stage census.

3. Development of a control 1ist in a different manner from that used for
the 1980 census (the Bureau was specifically criticized by GAD for the
method used to obtain the matl 1ist for the 1980 census).

4, Preliminary iooks at & “"paperless” census {example: drop off/phone back,
voice recognition interviews, etc.).

5. Coordination of census operations with the automated geographic system
including the investigation of the use of satellite technology to specify
the geographic location of each housing unit.

6. Investigation of the use of non-Bureau resources (and funds) for input to
census activities.

7. Investigation of the use of new statistical techniques in taking or evalua-
ting the census.

Automation

ureau {s hopeful of wtouting many of the functions of a census tra-
ditionally done clerically. 1n particular, the Bureau is request'lng funds to
develop an automated geographic systeam.

As far 3s collection and processing are concerned, there are many possibilities
for automation. The Bureau plans to test automated check-in (bar codes, etc.)
and sorting. There is 2 long delay between the collection of data and actual
processing. The Bureau plans to test capturing the data in the computer at the
collection phase. There are many advantages of such early capture. First,

there is the ability to process and publish earlier. Second, many of the opera-
tions traditionally done clerically {(for example, edit) could be done dy computer.

The Bureau intends to examine the application of other automation ideas
as well; for example, computer assisted interviewing and automated coding
of handwr'ltten questionnaire entries. In fact, work on these concepts has
been underway for a period of time.

Alternative Collection Methods

gh the mati out/mail back approach was successful, the Bureau plans
to address other techniques. Two main alternatives are drop-off/mail back
and a two-stage. census,

Delivery of the questionnaire by a census employee may have some advantages
over mafling by the post office. There can be cost and time savings on address
Tist production and correction, There is the potential advantage of early
contact by a census employee which could improve respondent cooperation. One
potential problem is the risk of coverags loss.
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A two-stage census would allow for quick collection of basic census data.

As a separate and sequential operation, data now collected in the long form
could be obtained. The major advantage to this approach is speeding up the
collection and processing of basic count and characteristics data. One major
problem s the difficulty of locating and obtaining cocperation from the
appropriate respandent to collect the second-stage {nformation.

Control List .
The control 1ist (wafl st} {n 1980 was either obtained by commercial purchase
or was gamerated by employees hired by the Bureau (prelist). Thers are
alternatives ~- 2llow the pest office to prepare the 1ist or update the 1980 list.
The cost and accuracy of thesa techniques will be evaluated in 2 tast in 1984,

Paperiess Cg\g;gg

e Bureau aiso plans to begin experimenting with a “paperiess” census approach.
There are many alternatives -- more use of phone, direct phone-to-computer,
use of home computers, etc. Though it may not be possible to perfect such
systems for the next census, they will be carefully examined an¢ considered
for testing as an experimental project during the 1990 census.

Coordination with Automated Geographic System
Yhe three sets of geographic products p&cn for a census (maps, a Tile to

code addresses to specific geography, directory of geographic, and political
boundary hierarchy) have been targely clarical operations conducted 1ndepend-
ently. Nonmstches and errors between the three sets have resulted in costly
errors and necessitated unplanned correction activities. The Bureau 1s planning
to develop a computerized system to integrate all these activities, thereby
making them consistent. The discussfon of the automated geographic system will
be handled separately. The possible application of this system to other aspects
of the census program will have to be examined. One particular aspect is worth
mentfoning. In rural areas (areezs without house numbers and street names) the
Bureau must find &2 way of associating specific units to specific arsas of geo-
graphy. Clerical use of maps has been the traditional method. The Bureau plans
to test the LORAN C technique of obtatning longitude/latitude coordinates.

Local Input
The Bureau will examine potential methods to encourage local participation
and support of the census process. Possibilities include the use of local
Tists for address purposes and local resources for producing specialized files
such as election precinct equivalency files {f required in 1990 for producing
%utl};‘s: ?mu)l by the states for redistricting purposes in accordance with

c)e

New Statistical Technigues
The Bureau will examine alternative approaches to the measurement of undercount.
In order to svoid some of the litigation and public relations problems of the

1980 census, the conceptual and statistical foundation for identifying under-
count and implementing correction techniques must be understood in advance of
the 1990 census.
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To accomplish the investigation, testing, and evaluation of these issues, the
Bureau proposes some specific projects during the planning phase which are
expected to continue for a period of several years.

1. Spectal tests to investigate specific issues, such as the Mail List
Compilation Test to evaluate alternative techniques for development of an

address file.

2. The conduct of the first 1990 pretest in 1985, which will examine an alter-
native collection methodology such as two-stage or 1ist/leave enumeration,
the application of automated check-in of census questionnaires and
integration of the new geographic system with the census process. It
should be noted that the Bureau plans to conduct the same number of
pretests &s for the 1980 program, but they will be scheduled on an annual
basis rather than at 6-month intervals to provide sufficient time for
analysis of each test prior to the preparation of the next one; there~
fore, the 1990 pretest program is an advancement of 1 year over the
first 1980 pretest.

3. Contracting with cutside experts to examine the proposed techniques
and to develop alternative methodologies and systems for use in the
1990 census; for example, data capture and training.

4. The development of automated systems for application in the enumeration
and processing activities including automated coding of handwritten
questionnaire entries, computer-assisted interviewing, and data capture
techniques; for example, in~house development and file matching.

S. Investigation and testing of coverage measyrement and application for
undercount adjustment. The Bureau proposes to examine new technclogies
for demographic estimation and the application of statistical techniques
such as those now used by Statistics Canada. An understanding of how and
what to measure in determining census coverage is critical to both the
conduct of the census and the use of data products derived from the census.

€. Encourage the participation of the primary data users (Federal, state, and
local agencies) to:

{a) Inventory their program needs which require specific information
from the 1990 census.

(b) Obtain their recommendation on the design and procedures for the
1990 census. -

(c}) Explore joint ventures which will address shared problems, such
as address list development, local review, and the provision of data
by non-census gecyraphy ;uch as election precincts.
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7. The investigation and development of alternative sampling techniques such
as nested samples and sampling controls required for a two-stage census.

Each of these issues requires the investigation, testing, and evaluation of
complex statistical and/or technological application to the census, each of
which must be undarstood within 1tself before it can be evaluated in combina-
tion with the other components of the census program. All of these issues are
interrelated and interact with one another. For example, the enuseration
methodology affects the appiication of autocmation to accomplish specific
activities, the use of satellite technology, and the use of statistical techno-
Togy for taking or evaluating the census. Likewise, each of those can determine
the requirements for the actual enumeration methodology.

Although various standards will be used to test the effectiveness of alterna-
tives, the selected techniques must support three objectives:

1. Cost effectiveness
2. Tioely release of data products

3. Continued high coverage of the Nation's population and housing
inventory with attempts to reduce the undercount differential
for parsons by race and/or Spenish origin.

In conclusion, the planning of the 1990 census program wil) actively research
and test the application of aiternative statistical techniques and automation
of the census operations to accomplish the mission of the decennial census.

(275161)
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